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(54) PRODUCTION OF ACICULAR HEMATITE PARTICLE POWDER 

(57)Abstract: 

PURPOSE: To provide a process for the industrial production of an essentially high-density 
acicular hematite particle having improved crystallinity while keeping the acicular form of the 
starting material. 

CONSTITUTION: The objective acicular hematite particle having an average major axis diameter of 
0.1-0.5gm and a specific surface area of 15-60m2/g measured by BET method can be produced by 
heating and dehydrating acicular goethite particle at 250-400°C to obtain acicular hematite particle 
having an average length of 0.1-0.5nm and a specific surface area of 70-150m2/g measured by 
BET method and subjecting an aqueous dispersion containing the hematite particles to 
hydrothermal treatment at 1 50-250°C. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Average length shaft length produced by carrying out heating drying of the needlelike 
goethite particles in a 250-400 ** temperature requirement is 0.1-0.5 micrometer, And when 
specific surface area by a BET adsorption method carries out water heat treatment of the aquosity 
solvent containing a needlelike hematite particle which is 70-150m 2 /g in a 150-250 ** temperature 
requirement A manufacturing method of acicular hematite particle powder characterized by a thing 
for which the shape of a needle whose specific surface area by a BET adsorption method is 15- 
60m 2 /g whose average length shaft length is 0.1-0.5 micrometer is inherited, and which obtain a 
high-density needlelike hematite particle substantially. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the acicular hematite 
particle powder as a starting material at the time of manufacturing the magnetic particle powder for 
magnetic recording. 

It aims at the thing for which maintenance succession of the acicular shape is carried out, and the 
crystalline degree inside a particle surface and particles was raised in detail and which obtain high- 
density acicular hematite particle powder substantially. 

[0002] 

[Description of the Prior Art]The necessity for highly-efficientHzing over magnetic recording media, 
such as magnetic tape and a magnetic disk, is arising increasingly as the small weight saving of the 
apparatus for magnetic-recording playback progresses in recent years. That is, improvement in 
various characteristics, such as a high density recording characteristic, the high-output 
characteristic, the high sensitivity characteristic, and a frequency characteristic, is demanded, and, 
for that purpose, high-coercive-forceHzing of a magnetic recording medium and improvement in the 
residual magnetic flux density Br are required. 

[0003]For high-coercive-force-izing of a magnetic recording medium, it is required for magnetic 
particle powder to have high coercive force. It depends for the residual magnetic flux density Br of a 
magnetic recording medium on the dispersibility in the inside of the vehicle of magnetic particle 
powder, the stacking tendency in the inside of a coat, and restoration nature, and magnetic particle 
powder is a needlelike gestalt 

Sintering does not occur between particles, and a hole does not exist in the inside of a particle 
surface and particles, but it is required to be high density substantially. 

[00Q4]Now, needlelike magnetite particle powder and needlelike maghemite particle powder are 
mainly used as magnetic particle powder for magnetic recording. These magnetic particle powder 
carries out air oxidation of the ferrous hydroxide colloid in the solution generally obtained by making 
a ferrous salt aqueous solution and alkali react (usually). It is called a wet reaction. Near 300 ** in 
the air, carry out heating drying and the obtained needlelike goethite particles A needlelike hematite 
particle and nothing, Furthermore, hydrogen etc. are returned at 300-400 ** among reducing gas, 
and it is considered as needlelike magnetite particles, and is obtained by oxidizing at 200-300 ** 
among the air, and subsequently, making this into needlelike maghemite particles. 
[0005]An expression of relations as shown below can express the coercive force He of magnetic 
particle powder. 

Hc=K -(Nb-Na)- Ms — in this expression of relations — K — the crystalline degree of particles — 
(Nb-Na) — the shape (needlelike nature) of particles — Ms is a matter related to the chemical 
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presentation of particles. In order to aim at improvement in the coercive force of magnetic particle 
powder so that clearly from this expression of relations, it is required that maintenance succession 
of the acicular shape of needlelike goethite particles is carried out and that a crystalline degree 
should be raised. And the various characteristics of these magnetic particle powder are required not 
only the improvement in coercive force but in order to raise the dispersibility in the inside of the 
vehicle of magnetic particle powder, the stacking tendency in the inside of a coat, and restoration 
nature. 

[0006]In order to carry out maintenance succession of the acicular shape of goethite particles in 
manufacture of magnetic particle powder conventionally as mentioned above, carrying out heating 
drying at low temperature comparatively is performed. Thus, on the other hand, it consists of floe 
which many single particles connected, and since this skeleton particle does not have the enough 
particle growth of this single particle, a crystalline degree is small [ a particle ], although the 
obtained needlelike hematite particles are needlelike skeleton particles which left the outside of 
needlelike goethite particles. 

[0007]If a crystalline degree carries out heating reduction, using a small needlelike hematite particle 
as a starting material, Since it is rapid in a heating reduction process, the particle growth, i.e., the 
physical change, of a single particle, in the portion in which the uniform particle growth of the single 
particle did not occur easily, therefore the particle growth of the single particle occurred rapidly, 
particles and sintering between particles occur and particle shape collapses easily. 
[0008]Although needlelike goethite particles contain inevitably impurities originating in raw materials, 
such as NaOH and FeS0 4 , such as Na + and S0 4 2 ~, In order that these impurities may promote 
sintering in a heating firing process, when the needlelike goethite particles which contain these 
impurities so much are used, in a heating reduction process, particles and sintering between 
particles occur much more easily, and particle shape collapses easily. 

[0009]The particle growth of a single particle does not occur in the heating oxidation process in 
which needlelike magnetite particles are made into needlelike maghemite particles, "grain growth of 
the gamma-Fe 2 0 3 is not carried out by sintering" collection [ of the 7th ferrite summer ZEMINA 
lecture outlines ] (1977) [ 19-page ] This phenomenon is as the becoming statement. 
[0010]JP,55-42934,B has the method of a statement, for example as a method of obtaining a high- 
density needlelike hematite particle substantially which is carrying out maintenance succession of 
the acicular shape conventionally and by which the crystalline degree was raised. Under the 
atmosphere which consists of heated steam and nonreducible gas, a method given in JP,55-42934,B 
carries out heating calcination of the needlelike hematite particle produced by carrying out heating 
drying of the needlelike goethite particles at 350-700 **. 
[0011] 

[Problem(s) to be Solved by the Invention]Although the high-density needlelike hematite particle is 
[ in which is carrying out maintenance succession of the acicular shape, and the crystalline degree 
was raised ] just going to be demanded most substantially now, the above — the particle growth of 
a single particle occurring easily and a crystalline degree becoming what was raised more so that 
treatment temperature becomes an elevated temperature when based on a method given in JP.55- 
42934.B, but. On the other hand, particles and sintering between particles take place easily 
simultaneously with the particle growth of a single particle, and it becomes difficult to carry out 
maintenance succession of the acicular shape. 

[0012]Then, this invention makes the thing for which maintenance succession of the acicular shape 
is carried out, and the crystalline degree was raised and which obtain a high-density needlelike 
hematite particle substantially a technical technical problem. 
[0013] 

[Means for Solving the Problem]This invention as follows can attain said technical technical 
problem. Namely, average length shaft length produced by this invention carrying out heating drying 
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of the needlelike goethite particles in a 250-400 ** temperature requirement is 0.1-0.5 micrometer, 
And when specific surface area by a BET adsorption method carries out water heat treatment of 
the aquosity solvent containing a needlelike hematite particle which is 70-1 50m 2 /g in a 1 50-250 ** 
temperature requirement, Average length shaft length is 0.1-0.5 micrometer, and specific surface 
area by a BET adsorption method is a manufacturing method of acicular hematite particle powder 
which consists of a thing for which the shape of a needle which is 15-60m 2 /g is inherited, and which 
obtain a high-density needlelike hematite particle substantially. 

[0014]Next, terms and conditions which are in charge of this invention operation are described. 
Needlelike goethite particles in this invention, Oxygen containing gas is aerated for suspension 
containing ferrous hydroxide particles produced by mixing a well-known ferrous salt aqueous 
solution and an alkaline solution at temperature of 80 ** or less. It can obtain by any methods, such 
as a method oxidized by aerating oxygen containing gas to suspension containing FeC0 3 produced 
by making a method and a ferrous salt aqueous solution, and alkali carbonate which are oxidized 
react, Any particle of gestalten, such as fusiform, rice grain shape, and a spheroid, can be used as 
well as 0.1-0.5 micrometer of major axes, and the shape of a needle of the axial ratios (average- 
length shaft length: average minor axis length) 5:1-20:1. In order to raise the characteristic of 
magnetic particle powder made into the purpose, different species elements other than Fe(s), such 
as Co, nickel, Zn, aluminum, Mn, Cu, Si, etc. which are usually added, may be made to exist in a 
generation reaction of the above-mentioned goethite particles. 

[0015]Average length shaft length produced by processed particles in this invention carrying out 
heating drying of the needlelike goethite particles in a 250-400 ** temperature requirement is 0.1- 
0.5 micrometer, and specific surface area is a needlelike hematite particle of 70-150-m 2 /g. When 
heating dehydrating temperature is less than 250 **, it is difficult to obtain a needlelike hematite 
particle. When exceeding 400 **, acicular shape of a hematite particle in which sintering may occur 
particles and between particles will collapse. If acicular shape of a needlelike hematite particle is 
taken into consideration, less than 350 ** is preferred. When average length shaft length is less than 
0.1 micrometer, in exceeding 0.5 micrometer, it is hard to say that maintenance succession of the 
acicular shape was carried out. Specific surface area of acicular hematite particle powder by which 
sintering was prevented particles and between particles is 50-150m 2 /g. 

[0016]Alkaline aqueous solutions, such as neutral water solutions, such as water, NaOH, KOH, can 
be used for an aquosity solvent in this invention. When an alkaline aqueous solution is used, particle 
growth of a single particle can be made to occur effectively at a lower temperature compared with a 
case where neutral water solutions, such as water, are used. 

[0017]Water heat treatment in this invention can be performed by processing in a 150-250 ** 
temperature requirement using devices, such as autoclave. A hole remains inside a particle surface 
of a needlelike hematite particle, and particles, and a crystalline degree is insufficient for a case 
below 150 **. When exceeding 250 **, it cannot be said that weld occurred particles and between 
particles and maintenance succession of the acicular shape was carried out. If a crystalline degree 
and acicular shape are taken into consideration, 150-200 ** is preferred. 

[0018]Average length shaft length is 0.1-0.5 micrometer, and specific surface area of a needlelike 
hematite particle after water heat treatment in this invention is 1 5-60m 2 /g. When average length 
shaft length is less than 0.1 micrometer and average length shaft length exceeds 0.5 micrometer, it 
cannot be said that maintenance succession of the acicular shape was carried out. Specific surface 
area of a needlelike hematite particle to which weld was prevented particles and between particles 
and a crystalline degree was raised is 1 5-60m 2 /g. 
[0019] 

[Function]The average length shaft length produced by the most important point carrying out 
heating drying of the needlelike goethite particles in this invention in a 250-400 ** temperature 
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requirement is 0.1-0.5 micrometer. 

And when the specific surface area by a BET adsorption method carries out water heat treatment 
of the aquosity solvent containing the needlelike hematite particle which is 70-150m 2 /g in a 150- 
250 ** temperature requirement. Average length shaft length is 0.1-0.5 micrometer, and the specific 
surface area by a BET adsorption method is the fact which has inherited the shape of a needle 
which is 15-60m 2 /gthat a high-density needlelike hematite particle can be obtained substantially. 

[0020]In this invention, maintenance succession of the acicular shape is carried out, and this 
invention person is low temperature about the reason the crystalline degree was raised and a high- 
density needlelike hematite particle is obtained substantially. 

I think that it is because the particle growth of the single particle occurred preferentially, without 
weld particles and between particles almost occurring, since it is processing in an aquosity medium. 

[0021 ]In this invention, there are few impurities contained in the needlelike hematite particle 
produced by carrying out water heat treatment, such as Na + and S0 4 2 ~. For the reason, since 
particles and sintering between particles can be controlled or prevented in a subsequent heating 
reduction process, it has the feature of being easy to carry out maintenance succession of the 
acicular shape. 

[0022]In this invention, this invention person contains inside particles by the ability to carry out 
particle growth of the single particle enough about the reason with few impurities contained in the 
needlelike hematite particle produced by carrying out water heat treatment such as Na + and S0 4 2 ~. 
I think that it will be because it is what it is easy to wash by extruding the impurity which can be 
hard to wash depending on the usual washing near a particle surface or the particle surface. 

[0023] 

[ExamplejNext, an example and a comparative example explain this invention. The value observed 
with the electron microscope showed the average length shaft length and the axial ratio (average- 
length shaft length: average minor axis length) in the following examples and comparative examples. 
Again. The value and multivolume densimeter of specific surface area according [ the crystalline 
degree of particles ] to a BET adsorption method The value which measured the density of particles 
with 1305 types (micro MERITIKKUSU) showed. 

[0024]The pyrolysis of the needlelike alpha-FeO (OH) particle powder of the example 1 average- 
length shaft length of 0.35 micrometer, the axial ratio (average-length shaft length: average minor 
axis length) 8:1, and specific surface area 2 [ of 48 m ]/g is carried out at 320 ** among the air, It is 
the average length shaft length of 0.35 micrometer, and the axial ratio (average-length shaft length: 
average minor axis length) 8:1, and the acicular hematite particle powder (Na: 970 ppm, SO 4 :680ppm) 

which is specific surface area 85m 2 /g and the density of 4.3g/cc was obtained. Water was made to 
distribute the above-mentioned acicular hematite particle powder 8.0g, and it was considered as 
aqueous suspension with a full capacity of 100 ml. After putting this aqueous suspension into the 
well-closed container and carrying out water heat treatment at the temperature of 200 ** for 5 
hours, settlings were filtered, and it rinsed and dried. 

[0025]The obtained needlelike hematite particle is acicular hematite particle powder which is the 
average length shaft length of 0.35 micrometer, and the axial ratio (average-length shaft length: 

average minor axis length) 8:1, and is specific surface area 32m 2 /g and the density of 4.6g/cc as a 
result of electron microscope observation. 

Maintenance succession of the acicular shape was carried out, and they were the substantially high- 
density particles to which the crystalline degree was raised. 
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The impurities in this hematite particle powder were Na + 90ppm and SO 4 2 ~130ppm, and there were 
few impurities. 

[0026]The pyrolysis of the needlelike alpha-FeO (OH) particle powder of the example 2 average- 
length shaft length of 0.2 micrometer, the axial ratio (average-length shaft length: average minor axis 
length) 7:1. and specific surface area 2 [ of 105 m ]/g is carried out at 300 ** among the air, It is the 
average length shaft length of 0.2 micrometer, and the axial ratio (average-length shaft length: 
average minor axis length) 7:1, and the acicular hematite particle powder (Na: 300 ppm, SO 4 :80ppm) 

which is specific surface area 130m 2 /g and the density of 4.2g/cc was obtained. Water was made to 
distribute the above-mentioned acicular hematite particle powder 8.0g, and it was considered as 
aqueous suspension with a full capacity of 100 ml. After putting this aqueous suspension into the 
well-closed container and carrying out water heat treatment at the temperature of 150 ** for 5 
hours, settlings were filtered, and it rinsed and dried. 

[0027]The obtained needlelike hematite particle is acicular hematite particle powder which is the 
average length shaft length of 0.2 micrometer, and the axial ratio (average-length shaft length: 
average minor axis length) 7:1, and is specific surface area 55m 2 /g and the density of 4.5g/cc as a 
result of electron microscope observation. 

Maintenance succession of the acicular shape was carried out, and they were the substantially high- 
density particles to which the crystalline degree was raised. 

The impurities in this hematite particle powder were Na + 190ppm and SO 4 2 "50ppm, and there were 
few impurities. 

[0028]The pyrolysis of the needlelike alpha-FeO (OH) particle powder of the example 3 average- 
length shaft length of 0.4 micrometer, the axial ratio (average-length shaft length: average minor axis 
length) 10:1, and specific surface area 2 [ of 20 m ]/g is carried out at 340 ** among the air, It is the 
average length shaft length of 0.4 micrometer, and the axial ratio (average-length shaft length: 
average minor axis length) 10:1, and the acicular hematite particle powder (Na: 970 ppm, 
SO 4 :4800ppm) which is specific surface area 100m 2 /g and the density of 4.3g/cc was obtained. 
Water was made to distribute the above-mentioned acicular hematite particle powder 8.0g, and it 
was considered as aqueous suspension with a full capacity of 100 ml. After putting this aqueous 
suspension into the well-closed container and carrying out water heat treatment at the temperature 
of 200 ** for 5 hours, settlings were filtered, and it rinsed and dried. 

[0029]The obtained needlelike hematite particle is acicular hematite particle powder which is the 
average length shaft length of 0.4 micrometer, and the axial ratio (average-length shaft length: 
average minor axis length) 10:1, and is specific surface area 18m 2 /g and the density of 4.7g/cc as a 
result of electron microscope observation. 

Maintenance succession of the acicular shape was carried out, and they were the substantially high- 
density particles to which the crystalline degree was raised. 

The impurities in this hematite particle powder were Na + 90ppm and SO 4 2 "730ppm, and there were 

few impurities. 

[0030] 

[Effect of the Invention]according to this invention — the above — maintenance succession of the 
acicular shape is carried out, and the substantially high-density needlelike hematite particle to which 
the crystalline degree was raised can be obtained as shown in the example. Are carrying out 
maintenance succession of the acquired acicular shape, and the substantially high-density 
needlelike hematite particle to which the crystalline degree was raised is used, The needlelike 
magnetite particle powder produced by carrying out heating reduction, heating reduction, and the 
needlelike maghemite particle powder produced by oxidizing are also carrying out maintenance 
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succession of the acicular shape, and since it is the substantially high-density magnetic particle 
powder in which the crystalline degree was raised, it is preferred as high density recording and 
magnetic particle powder for high power. Since the needlelike hematite particle in this invention has 
few impurities, it is easy to wash and it is advantageous on industry and economy. 



[Translation done.] 
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-f US* ft 2 5 0-4 0 0 °C<DUJ$MmvmMI%,7kLX 
tohtitt. ¥^ISI**S^0. 1-0. 5um, tb^ffl 
8I#7 0~1 5 0m' /g©ittt^v$ A btiL^XSb 
2>. ^S»JK*Ma*i 2 5 0 •C*SJ©«^CCtt, #f#^-? 
hfS^ftffSCi^BliT*^ 4 0 0'CftjSjtS 

^ v 3? -r h &^©£H#£|£j&5!if*i-C L^. l+t^^v * 

a t-&*<otmmi*:%mttni 3 5 0 -c*wws ^ 

l>. WfiWlS$*S0 . 1 ym*i©i|^, 0. 5/um 

if^«ftff^itfcb/c^©i(a-s 

v^-f htt**&^©Jt*ffifItt5 0- 1 5 0m ! /gT 
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[0016] **HBCCirtf «*ttffifttt. *^©*tt^ 
M^NaOH, KOH^©T;U*>;*^ftffiffi-rS 

ci*J-rt*. r;u* 'J*^ftftfflL/c»^{c«, * 

[0017] *^l«:*Jtt*7ki(ftffl|« > fbfly- 
-TWVm&mbX 1 5 0-2 5 0 -C©iiaiEH-CM 

»«ca?L*J»i¥U »Stt©«^*CF+»-C*S. 2 5 

<o&Gm?Kttwsm**tmrtitt 150-200 -c# 

[0018] *&%KmZ*mmm<DitV^*?Z A 
b&HHi, ¥^S**S3*J0. 1-0. 5(imT*i), 
Ho, ib^M^l 5-6 0m' /gt*5. ¥$fif* 
£§#0. lwm*^©*!^, Wfi«lS3*i0. 5/x 
mftiffi;l&J«£{C«, Wtt«ttft^«t*0fcfe©i{3t 

5-60m ! /g"C*4„ 
[0019] 

h*4^ft 2 5 0-400 °c©fi£»rJm«*L-c?# 
6nfc^S«SS*J0. 1-0. 5(iin-C*0, 1 

BETi*fCj:Sib^®»*57 0-1 5 0m' /gT 
*«*ttt^v*^ htt^tdtf*tt}«K* 15 0-2 5 
O'CWSaiSHWKMaO/c^^tt, ip«3fi«ifi$ 
1-0. 5(imr*i), So, BETSKiSJt 
Sffi«^15-60m 2 /g-C*4#f^ftif8StL/TI,^ 

[0 0 2 0] *«W{C*Jl>T. tttt^tt^fia^KjptL/T 

*a^•tll:n"c©illif^w^ii^^^■rsc:i^:< l 

So 

[0 0 2 1 ] *«WKtol>TB. *»SLTff 
©^tt»^t^©-C*So ^©^, -€-©^©W»S 

^s«cfci>rtt^si^^siai©«as*«iiMXJ4i» 
[0022] ^Bjjcfc^r, *i^aL.rff ?>tim 



< c ^^W^ffiXttfii^ffiiS^ccff o tB $ ft % 
[0 0 2 3] 

©££B . B E T£tC J: S Jt*ffl»©ffi£ v/I/ ?=• sf< V a 
-A^Slf 1 3 0 5M (v-^py 'Jfw 7^X}±) 

[0 02 4] H»J 1 

0 . 3 5(im, HJfc (¥fehB#S3 : ¥«J 
JSWhSS) 8:1, bbHffiH4 8m J /g©Ma-F 
eO (OH) fi-W5££m*3 2 0°CKT$t#$L 
T. ¥^SIte3 0. 3 5 Mm. liib (¥i*)S?4S§ : 
¥*WI*HS3) 8 : lt*ot, tmmm8 5m' / 

g. ^S4. 3 g/c cv&zmt^f'f ht$.*m^ 

(Na : 9 7 0 p p m, SO, : 6 8 0 p p m) £f# 
fc. JiSBtf tt-^ v jf -f h tt^F©* 8 . 0 g % * CC § 

t*-t, ioomi (DTimmmt uc« co*ia 
ffiBa^&cAft, ?S82 o o'ctcr 5BfrEfJ*f»ia 

[0 02 5 ] ff 6ftfc#tt^v£ -C h^ll YHRft 
giglg©^. W-fymms 0 . 3 5 Mm, Wit (¥#J 
ftttfti* :¥iSrtI#fi<*) 8 : lt**ot, JtH3D«3 
2m' /g. &IK4. 6 g/c c-e*6SH#'Nvi!-f h 

tc, C©^-?*-/ Ute^S^O^fiftttNa' 90 p 
Pi, SO, ! -130ppmr*0, ^WfW>&l,>fe 

[0 0 2 6 ] J?M?i|2 

WftttftS 0 . 2 m m. WJrb (¥$ftttft<* : ¥$)fi 
ttfiS) 7:1. J£*H1»1 0 5m ! /g©i+tta-F 
eO (OH) fi+^^fW 3 0 0°Cicrii55>fi?U 

-c. ¥^g$i6s$o. 2 u m. mtt (w-aimmz : ¥ 

StffllJfi;*) 7 : l-C*o-C. JtftSaiSOm' / 
«. $K4. 2 g/c cTfc-SiW^v^ H^tU* 
(Na : 3 0 0 p pm, SO, : 8 0 p p m ) £f# fc„ 
±IB#ttt^-v 2 A h fi-T-tj)^ 8 . 0 g £*K#ffc $ # 

r. ^gsi oomi ©*!»»£ t,fc. ccdtKhsa 
iswg&tcAft. sai 5 o"CKr5^ra**W5a 
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[0 0 2 7] 86ttfcttK<v?»./ htfrftt. g^SSSifc 
MH£©tt«. ¥^!fif*fi$0. 2 wm. Wtb (Wft 

«£#*»6ft^K«tciw*©«*r*ofc. « 

fc. C©^v*^H4i?J»5Rit>CD^|fi«BNa* 190 
ppm. SO, '^OppmtiO, ^ft^^i,^ 
10 <DX&itc. 

[0 0 2 8 ] HWJ3 

¥#fi*S3 0. 4 ym. #Jt (¥$5*53 : jpj^J® 
ttfiS) 10:1. JtiMBH^Om' /g©$H*a-F 
eO (OH) ttfl»**a«*3 4 0 , C{C-CJKl»l)?L 
T, ¥^Sttg$0. 4 ym. fiJt OPBjftWSS : ¥ 
$S*ft3> 1 0 : l-e*->T, tb*ffi»l 0 0m 1 / 
g. ffiS4. 3«/cc-e*4#ttt'NV>-< httflS* 
(Na:9 70 ppm, SO, :48 00 ppm)£fS 

ft. umft^zj h&*®^8. ogzmcftm 

20 MX . ±®& 10 0ml ©*»&»£ Ufc. C©7j<« 
St*. SMSStcAti. SS2 0 o -cccr 5 B#(S7K^ 

[0 02 9] »6tlfc*f«^-7* ^ htt^f-B. m^ni^t 
8Ma^©*S». ¥i^M#g3 0. 4 Mm. Hit 
WS§ : ¥^WS3) 10: 1 T*ot, JtKfflM 1 
8m J /g. ggg4. 7?/ccr*4«t^7ji^ 

fc. CO^vjf-f Ha-p»5RtpcE)^KfniNa* 90p 
30 pm. SO, J -7 3 0 ppm-C*0, ^tt^^^fe 

©■e*-3fc„ 

[0030] 

tfixsz. mhtitcittmw.*:GmmfrLxi5*) . *sn 

fi^-^ffll^r, »tB»S7ctfff hfttdffl&V*Z4 b 
tt^fW*. /JIB^Stc. MftOT» 6nfc#tttv^v-f 



